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&®m : $mmmm?t$&®.&> imm±Kmm±wi -few 
mm. 

MSEQIDNO: iBfwWtt^iM^. 

( amf ) mmfrmmmvhnsAto&wwm, < 3 > &¥gt#nB£& 
7. js«i§&*<jM# 5 us 6 tt£g^ttiratttt¥££$aB9ai£. 

Mut ~3tSi!tfJ. 

io.ua dna aas^^Ajflinieae sosifc^aai^afcflrfls 
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% m % 



Aj&^ese ( hsa > &AikL%.®£g&&&m&m, g^s^m 
m&mQmso%u±. «a6uje^s^#t, xsm&m&mmw 

&4^iL mm±®.mm hsa mnMm\±m^m^mjikm^ 
&mMftm\&mm. hsa 

in-%&T&®m$M&it£.r hsa *s%ft-$&. mmmm dna 
m, sire^iBffi^-s^AStfl^HSA. 

Lawn^A ( Nucleic Acids Research 9:6105, ( 1981 ) ) Dugaiczyk ^ 
A ( Proc. Natl. Acad. Sci. USA 79:71, ( 1982 ) ) Bl^|S!17i8iAiifi 

%&®£®#m%Tmii?rmi¥n. mmmwrnm^mmm^m hsa 
m.mmmi $&#jhsa£& sss tsiiaisw. #^»«j66oooitfc 

mtm, ®ifJ$MHSA#^. $MHSA#^gffilS^Hm£|WJ^, 

&#^IijHSA&DNA2S^jy?iJJ§, i^W^A^ 
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MEW HSA. m. Barns »fc7JUE*ATOlS+#K HSA 65 mRNA, 
M^mRNA^Mfe. Klenow^S&SIttKir&jft 
»»*rHSA6&£fccDNA (#J*L&W^*tJ*T£0206733 > , 3H8&7J!! 

ccda «iM^«&fcjBffm+«i*j&. mm, e^ames^ 

#^#8;fc.ttSM.JKKttM]K«£**ftft* ( Latta,M.et 
al.,Bio/Technology,5:1309-1314, ( 1987 ) ) fO ft $ f % 4f f 
( Saunders.C.W.et al,J.Bacteriol. 169:29 17-2925 , ( 1987 ) ) $Jft&$&$ 

*te*feB£ll«iHSA? B to. 

^ffit?L5fit/^» cho 4fflBS, cos ^#EA*IBfl&&&£§L & 

astf#7£§tt£&s. 0344459 &&7#mtt%&%- 

7tMm%L, ftti&tftttf- aoxi £ %fr1&MT2L HSA ifrgt®^ Aii^ 

mm^mm^mw < gtshs > w aoxi gmKvmmmitte 

mm, &J§<E-MS3ifc£ ( o.l.5%) 

WSIW^tf^PS-^JRW^^W*^**^®^ HSA.. lAJtl 

iwHH^ftiisia hsa wsft&igt sim^Asa^^tt-^^^ 

HSA affT-«J»Jtt«». ^**98W#A*^^*ra(#J8, Kazuo 
IKegayc,Anal,Chem,69:1986-1991, ( 1997 )). &^fl]$Tjt 0339455 , 
0123544 . 0248637 fP 025 1744 1^*J&#7*JBBH&tt±*iSAtoi»M 

fittj^Mfitt^fcttftm Hilt. &^«BI!EJit*«»Afll«l«Sffl 

DNA a*W*J ,B *4J te »tt« HSA ja^RTH. 

#7&-2N8j* hsa «»«aujia tw^isj" 8 *. -g&sftsatt hsa 

«H8MBt Sttfm, WAHSA*HW%J5*^3fT7-S?d«Afiff^. 

WJD. tt&H^ *»J * * 0329127 fn 03 19641 ftW&ft 7<£$6<J HSA #Jfc& 

•"fflHenWfll. W&m-^Jtttt^KttM^ifttSlJefb^C 0>JJu aoxi , 

aox2, ^gali,io ) s¥n^mmmmnsAmDHA^nt,m, vmissm 



#*i^*^»HSAttt^.^1r*J#*0506040^3TT<E3^AOX2 

srWiW, &&KTfo%ftm*mMmm(m^m%m 0504823 ) , 

*«*fr( B^^lJ^JP - A219561/1989 h HB#*lJ 5612197 ) 

hsa rmmm-, ( i- 

lOOmM ) J&%fa%M&#&T, M ( 50-70 -C ) ibg^HSAftig^tU: 
HSA (HS^J 5132404 ) ; &-£&Mjg&|L M&g, 

a, #ga^#Si£Eltt HSA W^&(HB^J 5440018 ). a^JF 

7£j&^£W l )#&Ti3#3li£ hsa ^fiffl^iiUlJlS, & MUffiH 

HSA ( rHSA ) ^Mfe^tfj;^ ( Hl^PJ 5369020 ) ; 
MVm rHSA l|£&&93rfe ( W^flJ*^ 0658569 ) . 

a« hsa mmmm \>m-#$mni£ ? a m^mm^mmm^y^- 

hsa mmmmn^nmmA. ^mm^±Km^m±mt &ttm 
mm*£am- g m-^vtmirg., hsa mnmm&fr 

». 

*Iffi*£BJ&- g ft W-'Hfi&zfr lit, g+flri&ft HSA SH^'JH^ 
ia ( seq id no i ) ffrtfM&wmft&L 



mmmmm^a^m^ < amf ) m^j^p^hsa w&t&jm 

WMut + iScMuf«l!6<). 

«B9W»-^@65JiSttwmffi dna tt^^Ajm^eaatt* 

«MttS- > hBtt*««l±ifcm^J ftB «l. «±*W SEQ ID 
No: 2J5f^«»ttJ* 5 MWAJlll»e5ia. 

m ib iA ^fr^-^sAJi^esawm^^^^j^w-^- 
m 3 &m hsa-i tfae&awaK ±^ ) A&tmKtoxxmfrm t 

S 4 ajifltffiJJUfc pBKS/HSA-I 

a 5 ®^ HSA-n jtsw^pffm*^ ( ±*r) &&j%ft*rttg£ttff?!i 

(TO); 

0 6 M^S^Ufi pBKS/HSA-n Wttft; 

i7 ffi^HSA-in^ew^ig^yj (±=ff ) &&£II*tM&&&# 

81 (TO) ; 
S 8 ffij^fiffljllfc pBKS/HSA-m 

S 9 S?j*lgU&&»ft pBKS/HSA 
m 10 Sa*Sffi*&iift pPIC97HSA 

a 11 a*HSA«#S^»^J%^RfrpPIC9^ftftjiftK^M; 



®12M^HSA-I. HSA-1I. HSA-mtff|&£ifcKHSADNAtfgfl& 
m 13 H^J58«iHSA3IHttB»r«**»«**GS115 +£&m 

mam. i - s m\m&%#&fcw-%miifc®m&i 

ilf^^jmA^^^HSA^ao, 24. 24, 48, 72, 96, 

120 fp 148 /m&M%ft®±m& io % Kmfttt£jRLJd&rf 

nmttPtfr%\% A- ^HSA; B: GS1 15 

W-nmMft%ftm±M\ C: J3pPlC9/HSA&>ffcWGSll5g|# 

m m&mmmr®. mat, mmnm&%Mmmmn&)fe%m 
mmmfrm&jryu, m^itm^m. mm^n^mm^ hsa 

( Smith,etal., Science 229:1219(1985) ) . *S£, t^&&$>r. 

Silt, in hsa. 

( AOXi ) SS^^JS^, 9E^5HSB&5^ (#JWH^*iJ$flf 

183071 ) . ®&&&mm-^ft&&wft%&£fa%&mi?m®m&& 

ifc^W&JI ( Cregg et al., Bio/Technology 5:479(1987)) , ®&M%lftttM 
( Digan et al. Developmets in Industrial Microbiology 29:59(1988); Tschopp et 
al., Bio/Technology 5:1305(1987)) , W £ £ @ ^ ( SI^^^J 

WO90/10697 ) , mRi^&^^^mm, mmaw®*fc&® 
®&&TAiiu.m&m& ( m^m^m 0344459 > . mmn^Fr^m^ 

HSA mm&$m*±&£ : T Lawn ^AfO Dugaiczyk ^AliU e#&#M^& 



m*\T&mmmm&im&$m. Kerlak^A ( Bio/Technology 
8:939-42,(1990) ) mm^mmmT&mnmmftv&m&ftm 

(B.t)p mMm®, m&m®ftikmM^m®Mttmm*&)M; <*g 
zkmrnrnfo B.t mmmm&^m&w&xm.t mmw® 
t&m&^m^ 50-100^. ns., Hockemzn&A#mmbmmmmm-& 



& i : ^mi hsa mmm-m^mm^ 
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m Xhol rmtoA EcoRI m Clal gH8M,g«f BamHJ ft Clal 

®&%Tmm?LWii8,fc, m xhoi in ecori mmT&&$t£M&. % 

A 3 <t&&'&ffi& ( ##JJ1 GGC |n AGG ) . ^T^&^K) HSA 

&&®ffi%&*&w£m hsa £mmm&m#}% nsn? . 

^Ta-^iiiii*^^^ hsa &R&w&m#w& 

mRNA Wfife^j. »B*PiB,' A4?ttl*MAftftJftM- 

gift mRNA . B#^f*&jtlS^«>J*?!lfc&: ( 1 ) 

ATTATTTTAT; ( 2 ) TTTTTATA; ( 3 ) TAG— ( g^T )- TA ( T ) 
GT- (t^AT) - TTT. Bit. HSA £Eltf, j&SfflEft 

fcfr, ffiMTOMft&t»Bti^&j&B*. Site, ^J^'J+M-fc-'h 

a#*69i85ii»Brtw«§aeftjgf(i^^!i, &&i*mi»mT$t±& 

BAJftteSJ^W. @Jfc, «*£§8&te$ HSA iB^fttttT TATA ffi 



GGAGG 

BamHI 

mxboimmikti, uxRrmEcoRim cm m^ik^h, &&%mmmi 

509 ft 1 109 &#3!liraA7 HindlH IP PstI ( m 1 B ) . 

silt, *mm-^uto&mm±&&m&mm®AisiLm&m 

ftmfrM, ^T3^«^g^lj^612b P , 562bpft705bp##J§fJ 
HSA-l . HSA-II ft HSA-U1 (fyftSt. ^'Hf ^ISt^* 8 

^EStf&i&toftW BamHI ft Clal |«M. 

WKSAJWI, ^3fUS*£E AjSfctttatff PCR DNA 
^^-a-^a^WHSASSj?^ (#A&tfifc|i ) . ftjafcfli^rft, 

W WSjE»££«)fcifcfc*& 900bp 65 DNA 

Oligo4.o it2m&fH&i+&£&^&£ltt, 3t4MJ-«fTffi 

S 2 ®m&mT*R®to HSA ^Ki6^^?!l«^-J5St«ift. ffi*ti 
tffc^Jft 3 ^jMJg** HSA-I . HSA-II ft HSA-IU 69^^311* 
612bp, 362bp, ft 705bp ft DNA ( #J*LS 3 , 5, ft 7 ) . 

tiLtimm-Mtt T2RT7 ttB#JS3i?tt pBKS =»9J#8S 
# pBKS/HSA-I . pBKS/HS A-II ft pBKS/HSA-DI ft 3 -tMffiififc ( # 

iaa4, 6, ft8). &&^&+mLDK*mfr&m&.mfm#Mj3, 

af±5*JRJWWSS5m^jE^j8!H»W4tiR. #f&£#'htfgw**#ai 
Jg. f'JM#>i-aMmM5fcS:^W Hindin ft Pstl IIIQ^tt'Efa&ftfdsflJJB 

BamHI ft Clal tttfdBttttflittffitfc pPKS & T4DNA BI#MTS*f5fft 
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jsnmrnmrnn pbks/hsa ( m 9 > . ssttsi^igffiSDHs a *afr£& 
hsa ss^ot^ij, mmm^'imisim hsa «r^^@^ft±siF 

2f m&iiA&Mfftifcft, #JiP pPIC9(Invitrogen). pPIC3(Invitrogen), 
pHU^D2(Invitrogen) , yYJ32(NRRL B-15891), pJDB207(Amershan) , 
pJDB219(Amershan), PG4.0(NRRLB-15868), %*£WttU&), g*fiCi£ 

m& pnc9 . 

mim^Jstk pBKS/HSA HSA S@#&5£g, &£;BJjff*#j£&?& 

fottn&ftmmB, jA*^M&DNA#«ig#g;M^fimm 
site, #£ra-».&M4>^r— tm&±&)mmm&Mfc 

< a > mmv*.mm®«%.m®T ( amf ) mmmmmm hsa &m 
mm una mi 

«tm dna K&tt%MMm^mm®%mmM&zmA mm 
&%8mtomAX8.*iv.&3xmm&to-&fa ~%&%®im.®. 

ftr^fn hsa £ft dna KM ( hsa SB ) *h 24*Mttft 
( aoxi ) ffmiblln ( aoxii ) SB. aox £HW£«as## 



&^EB%$t&®£&m%mmM&&m, aoxi mm 

al.,Mol. Cell.Biol. 5:1111(1985)). 

mm&m£, a - a-r^ttM ( ThomeretaL.The Molecular 

Biology of The Yeast Saccharomyces, Cold Spring Harbor Laboratory, Cold 
Spring Harbor,143(1981)). AMF mW^m^^t AMF llWWftfftr^J? 

nfr&&j%m&m7mMxm#wjim&) ciu-Lys-Arg mmmi amf m 

W>f¥n (&&Leu - Lys - Arg&mmV 258bp #J#&. 

fem*%wiE¥mmmB&*&& hsa 6^&£&-£w$t^jt^, 
mtw) -m^w^^m^mikHSA gwj»^6^&m# P pic9 

( Invitrogen ) *MR#*ft%&±^fem?to&feT$l>mmmi&*M 
65. 

^ftwwmz. amf %3>mm& dna ^mim^±, m±&%&&& 

mft&toffi-&mi&-#m%.m&* ( *n#JiiLRothstein, Methods Enzymol. 
101 :202(1983);Sherer and Davis, Proc.NatlAcad.Sci., USA 76:4951(1979) ) $ 

m^m^mm'p, ^im^mmm^mim^mm dna &mm 

Jn*£*r*£W-frjfc«J HSA ^^^JiJ ft DNA ^M^«E«&tt(«:jU 

m. ^w^hj^jekw hsa dna #im*£iirsK*^j&, 

AMF jbfllftj&W DNA 31*9 HSA 69 DNA 



10 



ifi^£?6i&tttiMHn2»|iU±W. Sift, HSAlSR/JW«£5&^Ktt&«!! 
Ttt£*J&ttfc* WJg^^fcW hsa ftKSto. H»*Jfeft#rt^& 
AMF ttJRffft. )TrW^M^»*+^*ftai^*«^»«»«#» HSA j* 

4f^i*3t«^« hsa mmfrjm dna ^g-asAi^^^m 
ttsdXcfcttffii^jcfti w/m m^&mm+xmp&M dna m 

mmm hsa w dna nmnt&mm wiwift, ^^3it 

@^7E#)W^m#, WRT^ilnvitrogen^^WpPICg^. 

5'A0X1 Jglll^m a - E*#«H»*, $&ftftAK. 3'A0X1 
^*»Jt>T-». HIS4 0RFs 3'AOXl^S. COLE1 £{glIMIff§ 

&ta&£B. ^^¥*t#S»##yi»E»rll¥*»#W^fe W 

**»«fi&*t5feft*tt*««^B»lW. tel8*£BJ§, *IJB Cregg 
( Mol.Cell.Biol. 55:3376(1985)) , J9fi2l«lIR*jBH*a*«^ej»«tfta» 
■%&iVG%$t ( ITO , et d , Agric. Biol.Chem. 48:341(1984) ) VXBt&%%M. 

ffi Southern £pgE##T& ( Sambrook et al.,Molecular Cloning,2nd 
ed.,Chapter9 , Cold Spring Harbor laboratory Press,Cold Spring,NY,USA, 1 989) 
##tDNA Steffi^, Northern Ep&& ( Sambrook QA.lj&XWt.M 

*&&m-i*mmwmw**m*i&&jm&f c xiB. hsa 

hsa £&l : KJ&!ltt#&i&£aijB, &J§M#IMto+Htt#*Mb 
*fc ^TA¥SB^l!^jBE±^^»#Aa^J te S ; fa^DNA 

=Bfra) . m 13 &*7*£Hteja«i hsa gB£e±is¥2fcg#**& 
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mm^m-^ummt^ m±r hsa mm^m^.^ 
aoxi fg^n*M&# amf mmi*m < a 

S?)&DNA, ««ifi*JR«I^jfifiSllS»lS»HSAMDNA*J||, lit 

sflf^Eyww*** aoxi mm it*, dna #i8Jt© 
hsa ggs. &M^i&mtmmmswpmRftti hsa se * wnf** 

^BJflE^HSASB^llfWrt^US^Js If 

W**M»»±^«Ji«^i«»HSA*B*^»AfiS69*i&«#jp 
P PIC9 ^f«l£«^ftS3A!^KffIiJ&. AUMfrttiWftftfl 1 
DNA #&fr#?!l4MJr. #^*fiW*£9l#Jlfctt HSA * 

jEwm&mwm&mftmmm aoxi sbw s'jew^jw y#n&a± 

flfMiS, S'4CftSHiSSItifi amf |ffJIU!^J( a H^W^W)^ 

gfijJC&jlPlftA Glu-Lys-Aig ft 3'£W#?'J± ( #JSLB9 11 ) . 

^m±&m&±#ftttftmmfe±mm&&G'%m#& = i L ##, dna 
^a±»«*«B3S?^wsii>-iH»*^»E»f«¥***aiiia. 

ffiHlS4" ( GS115 ) ARG4- ( GS190 ) t#Sfc|fcM&£#E»r#¥3fc& 

Mt. ft^--tS{!c£>Na*£«i dna >m*ANM**W£24fcfttt 
i-MBWItt. M99ttil^#jUI8 paosis $ P PIC9,##J 

pPIC9 . 
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itimmw.ir&Mm&mM? aoxi jg&w^i* dna &m ^mmm 

f'JM^H. ^Mut'H^^, AOX £B**&AJ6>rftft, HflffPMfcTIM* 

mmvmtom*. tt&ftit«T, aox2 &b 

±JUA*&3Bfcj. 377&£PH1£$f>ffc#, «Tlitffi Southern EP2Efe^DNA 
fi^WfiL^, ffl Northern ^aa^«f¥#Sfi[ttHSAaiH«?*ii. 

HSA HSA Rfffl Southern 

*. PTffi Northern ^^feWS^M^^tfr^lfeStl^T HSA 

B&&ft(0m i4). 

A*-?BJHrfM-B1A + f #, tt*fti*tf *&&&jB3mB$itt hsa 

* mmmx&g hsa f*mmr*. 

hsa «**^ft»io*i^±ji«iM»±*w3»c«gae 

SS, 3telctt^X«ii#69S^-#*J<BrJ» HSA 

2B&HSA. ATfiSD9W4fcl*4k*». OTffii&<EftiiE HSA ^^Jffitt 



J3 



Ttmmm&nEmnmmmmiMjm. mz-mim&rto hsa r 
&-im%i.ty9cn$m, j^mo**to&h 99.9*1. 

mmm 1 : hsa mm±^^m^^m 

ttwm&mm hsa to±&m#&wmM&. hsa 

HSA-l ( 612bp ) , HSA -II ( 562bp ) , *fl HSA-IH ( 705bp ) , ftRt 

(l)A7'&/ifc-fcK* 612bp to&&RSA&mZ5'm#)ft&}iSM , 
^MABI394MDNA ( Appiled Biosystera Inc. )tt&lft1H&lMi 

OA-l 

GGCGGATCCCTCGAGAAAAGAGATGCACACAAGAGTGAGGTTGCTCATCGGTTT 

AAAGATTTGGGTGAGGAAAATTTCAAAGCCTTAGTGTTAAT 

OA-2 

GCGAACTCAGTGACCTCGTTAACCAACTTTACATGATCCTCAAATGGACATTGCT 

GAAGATATTGGGCAAAAGCAATTAACACTAAGGCTTTG 

OA-3 

CGAGGTCACTGAGTTCGCTAAAACTTGTGTTGCAGACGAATCTGCTGAAAATTG 

TGATAAGTCTCTGCATACCCTATTTGGTGACAAATTGTGC 

OA-4 

GCATTCGTTTCTGCCAGGTTCTTGCTTTGCACAGCAGTCGGCCATTTCACCGTAA 

GTTTCTCGAAGGGTAGCCGACTGTGCACAATTTGTCACCAAA 

OA-5 

CCTGGCAGAAACGAATGCTTTTTGCAGCACAAACATGACAACCCTAATCTTCCA 

CGTTTAGTGAGACCTGAAGTTGATGTGATG 

OA-6 

TATGGGTGCCTTCTTGCAATTTCATATAAGTACTTCTTCAAAAAAGTTTCTTCATT 

ATCATGGAAGGCTGTACACATCACArrCAACTTCAGG 

OA-7 

GCAAGAAGGCACCCATACTTCTATGCCCCGGAGCTACTGTTCTTTGGTAAACGTT 

ATAAAGCTGCATTCACAGAATGTTGCCAAGC 

OA-8 

CCTATCGATGGCAGAAGAAGCTTTACCCTCATCTCTTAATTCGTCTAGCTTTGGC 
AACAGACAAGCTGCCTTATCGGCAGCTTGGCAACATTCTGTG 

w&m&j&ifimmcm < oa-i ioa-s ) &m#m#tiLm&,ftm$ 
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±^8^*«i=»gH^niPCRr«»iyHSA-i^a. tsfcg 

ffl-fPCR SJS^t^iJtoA oa-i ft oa-2 ( # iOni ) » oa-3 ft OA- 

4 ( #^ lO^t I ) , OA-5 ft OA-6 ( ^ 10^1 ) OA-7 ft OA-8 ( # 10ji 

i ). ffofifo&B.foto®% 50ni #}#^rt#3diraA£j soul i x pcr^#?& 

200n M dNTP ( # 50n M ) ,1 .5mM MgCfeft 2.5 Taq DNA IK£-g§. & 
94 TC, 10 ^;55 TC.30 ®; 72 r ,1 PCR £&&#T, & 15 & PCR % 

5R§Sl8*#«nB ! KeW1SI3ft«J4^3R«|DNA>4-a: ^fftA. B, C. 
ft D . S A ft B , C ft D 4HSm-£&rat-£j££#fc. 4?tf:&± 

^nmmk oa-i ft oa-s jwwMn±fcpjwjtaE 

F Wil^S^T PCR Rffi. JUlHHdtt* HSA SEW 5'^W^S HSA-I . 

( 2 ) pBKS^WWIgDHS a ttttftfl^ 50ml LB 

St, 37X:$||51§#15/jNB!t. ( 5000rpm , 5 ) «&3l*tB 

5fc#29 Jfc$fti£$J;§:?? : F 5ml I ( 50 mM B£$f, 25mM Tris , 10 mM 
EDTA, pH8.0 H^&Jsftlc&'t'tDAlOml n ( 0.2NaOH , 

1 % SDS ), 10 ftftJsmnA 7.5ml *«in ( 3M 

KAc , pH4.8 ) , ?Rfca«3-fljC»'t»** 15 fob ( 12000rpm , 10 

ft® ) toMW&to. ffl 70 % Z.om&IBfflKfe#fi*rft# : f lml TE *m 

|SU9M»**rt40ARNA||A ( Promega ) ( 200 m/ml ) #^37 
C^^O^H*. «Jg«tlfcffi*»: B&:&# ( 1:1 ) mUb'Mfm ( 24:1 ) 

#ftllfc*fciDAl/10^to3MNaAc ( pH4.8 ) aWfWWRWSB 
*Z,*l2HJ«fcfc. fl&MM 70 % £&ft&m£&#S]8r&*Ff 0.1ml TE £ 
J*««t»^M»a! pBKS JSSDNA . MffiRIHttttttrtttlt BamHI ft Clal 

( # 2 ^tt dna > m i % mm%,fcfrn#®wmte 3.0Kb 

ftWDj* 8 *. WJ^W^^pBKSm 

( 3 ) M BamHI ft Clal MM ( # 1 ^MM##J#J HSA-I 

jtm ( 4n s xj^AHSA-i^attw-ffl^tt ( i^ fl )^in±ra#n-ajMpBKs 

flttt ( &4n g ) ft*. * T4 DNA&&IS ( 3 #£T, ^ 16 t: 7 X 

WHDH5 a m#Mmm&m < odmo^o.6 >. ^^fcsjfitt^ffl pbks 

MFttWttllAttiltftftmilQfi^ W«« ( lOOn 

g/ml ) &tj@ftLB¥«±, 37C«tai±*JS, »jSilJtl«flifi«lPBtt"««, # 
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*J#M^DNA. ^BamHI?nClaIg|»DNA, fiUtJgffWDNA RW* 
'>&^3fct«jEa#fii££W HSA-I tfgftjS&M&pBKS/HSA-I. 

( 3 ) ( ioom/mi ) ttB#tt#£±i*#£la2*& 

£M»*»Sffljffi8[ pBKS/HSA-I ttiWmmW, #»±jfe*tfeilL+«# DNA 

»?r3£tt*fc3. ^J3^4>jiPAM»9l*»abMK]4>ft(#2|i] ) gJ&jftaft 

jk&ffi. #gcS&#] Sanger OT&&££lhfe ( Sambrook et al., Molecular 
Cloning, 2nd Edition Chapter 13 , Cold Spring Harbor laboratory Press,Cold 
Spring,NY,USA,1989 ) DNA W&ftWWWfHfflfti&M 

&Mffitt*y£&%&tem#ux$tom&&ftm&. %$tmm hsa-i 

foiim+tt}Emmm'MEam&ttm*tt7mmw hsa-i 
* &t. ft^iE hsa-i ftmnmsm*, m^mmrm^n^-mm 

&%m^m&S. 282 £fc#J Haein WSfSfil 431 £fc#J Seal ffijft. 
2.HSA-11 ft8ttQ4tti&%Sk 

OA-9 

GGCGGATCCGAGGGTAAAGCTTCTTCTGCCAAACAAAGATTGAAGTGCGCTAGT 

CTACAGAAAT 

OA-10 

AAACTCGGCTTTGGGAAATCTCTGGCTCAGGCGAGCTACAGCCCATGCCTTAAA 

AGCTCTTTCTC C AAATTTCTGTAG A CTA GCG 

OA-11 

TTCCCAAAGCCGAGTTTGCAGAAGTTTCCAAGTTAGTGACGGATTTGACCAAAG 

TCCATACGGAATGTTGCCATGAGATTTGCTTGAATGTGC 

OA-12 

CTrCAGTTTACTGGAGATCGAATCTTGATTTTCACAGATATACTTGGCCAAGTCC 

GCCCTGTCATCAGCACA1TCAAGCAAATCTCC 

OA-13 

C G ATCTCC AGTAAACTGAAGG AATGTT GTT AAAAACCT CTTTTGG AAAAATCCC 

ACTGCATTGCCGAAGTGGAAAACGATGAGATGCC 

OA- 14 

CCTTTGCCTCAGCGTAGTTTTTGCAAACATCCTTACTTTCAACAAAATCAGCAGC 

TAATGATGGCAAGTCAGCAGGCATCTCATCGTTTTCC 

OA-15 

CTACGCTGAGC<lAAAGGATGTCTrCTTGGGCATG"rrrriGTATGAATACGCAAG 

AAGGCATCCAGATTACTCTGTCGTGCTGTTCCCCCGCTGA 

OA-16 

CCTATCGATACATTCATGAGGATCTGCAGCGGCACAGCACTTCTCTAGAGTGGTT 
TCATATGTCTTGGCAAGTCTCAGCAACAGACCACA 
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&m&±xi < i > tJ^w*ftfe=*pcRrit«Fjifc8'f»« : irK 

( OA-9MOA-16 )^SlK^5'jgBaniHIfn3'SgaalSiWA, feflEft 
564bp to^HHSA-n M-S. «^S^*T HSAiB^W+fillR^. H#, 

HSA-II tom&fMtmt pBKS/HSA-II . S 6 1?Hf«wTB : F3HMIIIIfc 
S^WSM^^pBKS/HSAWm &/5&±£l ( 3 ) 

|tj#& 5 -t»# pBKS/HSA-II W^J&ff H^^, #8 DNA ^ia^T^^J 

3.HSA-IH Jtg«-&J&!f£|* 
OA-17 

CGCGGATCCGTGCCGCTGCAGATCCTCATGAATGTTATGCCAAAGTnTCGATGA 

ATTTAAACCTCTTGTGGAAGAGCCACAAAATTTAATTAAACAAAATTGTGAG 

OA-18 

GGAGTTGACACTTGGGGTACnTCTTGGTGTAACGAACTAACAGCGCATTCTGG 

AATTTGTATTCACCAAGTTGCTCAAAAAGCTCACAATTTTGTTTAAT 

OA-19 

CCCCAAGTGTCAACTCCAACTTTGGTAGAGGTCTCAAGAAACCTAGGTAAAGTG 

GGTAGCAAGTGTTTGTAAACATCCTGAAGCAAAAAGAATGC 

OA-20 

GACTCTGTCACTTACTGGCGTTTTCTCATGCAACACACATAACTGGTTCAGGACA 

ACGGATAGATAGTCTrCTGCACATGGCATTCTTTTTGCTrCAGG 

OA-21 

CCAGTAAGTGACAGAGTCACCAAGTGCTGCACAGAATCTTTGGTTAACAGGCGA 
CCATGCITTTCAGCTCTGGAAGTCGATGAAACATACGTTCCCAAAGAGTTTAATG 
C 

OA-22 

GTGTTTCACTAGCTCAACrAGTGGAGTTTGTTTCTTGATTTGTCTTTCCTTCTCAG 
AAAGTGTACATATATCTGCATGGAAGGTGAAAGnTCAGCATTAAACTCTTTGG 
G 

OA-23 

GTTG AG CTAGTG AAA C AC AAG CCG AA G G C GACTAAAG AACAACTG AAAGCTGT 

TATGGATGGATGATTTTCGCGGCTTTTGTAGAAAAGTGTTGTAATGCTGACG 

OA-24 

CCTATCGATCAAGAATTCCTATTATAAACCTAAGGCAGCTTGAGATGCAGCAAC 
TAGTTTCTrACCTTCCTCGGCAAAGCAAGTTTCCTTATCGTCAGCCTTAGAAGAC 

®m®±x\ < i ) tsfjfi&ttftH^pcRrittJWPibs^Wffwa 

( A0-17M OA-24 ) &&)$mi 5 , ^BamH1^3'^ClalH-eJM > -K:^J 
705bpfl&3l«HSA.m^a. 8>^tt*THSA*B#Mto3'j»*Wh R 
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tfel^-^W HSA-III Mm&?L&$,ft. pBKS/HSA-III . IS 8 *E«B&^7JB^f 

mt. 3tmmMB&)&)m&m& p bks/hsa-ih t&fam. &m&±x 1 
imm&)X&. &miE hsa-ui ftm&m%&k*, fetommiks. iu 

&® Styl MfO tflfig 373 Hap-I M#H^M#&jl3jln£&$; 

^SittHSA-niJtlS. 

4.^:^ hsa mmwm^yitit. 

±& HSA SB^!l &)mi8L?l&mft: Wft#%m BamHI ffl HindllLHindHI 
fB PstI,W.& PstI fP Clal )kffiJ$L&)WL*8.M : & pBKS/HSA-I,pBKS/HSA-U ?U 
pBKS/HSA-m HSA-1 , HSA-II ft HSA-ID . *Mt##fW5, # 

^nW^^^*m^ft-®, &J5foM#&#Ifcft^1^+jlll]AJS BamHI 
*P Clal^H-ej^ttWM^pBKS . ffl 12S^T HSA-I , HSA-II, HSA-III 

>t»^-feSHSADNA^wi %mm$tm*L%®y£. &±&&!*& 

pBKS/HSA (ftfil&M©. ia-^lfe^JS^^^«f &W,m ® HSA 

it^^&^^^mS^, &±i£fr£frm#)££M& pBKS/HSA ft 
DH5 a H^M^^B, ffx% 10^4^f^^M©DNA^-^M 

dna m mw*&w£>&to hsa ssmiwr 

^j5iii^j2: mmm^wmm 
si. -mfcfc, pr^^^te»w^?i^*^ffl^«§5aww^ai 

( jlU#jAL Sambrook et al, Molecular Cloning, A Laboratory 
Manual,2nd ed.,Cold Spring Harbor Laboratory Press, 1989 ) . nTScJiMl^ 
0344459 ftmW^m$% WO90/10697 *J^i£ft#&**ljiJS^i* 

hsa 

M&m z W&1£ftmBW&mM%LpP\C9 ( lnvitrogen )WmM¥frW& 

& hsa wmf&m&mfc. mm ppic9 ^rit^fc? m.&n 
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ftmtmMsmtoi&mmmm ( ^m^&mm^w > , aoxi 

S^rFtflt. cxm^frm^i AMFfamW » 3'AOXl 
#f*&lt>t&, HIS4-0RF, 3'A0Xltf|^ CoEl gmfcW&f^ 

( 5000rpm, 5fr®mmm&mUU®m&%\&m&DKA 
( #Jil£5£#!i 1 pPKS Wife! ) . EcoRI Xhol ( # 3 

m m^M^DNA. «1 %MH^JK±W^#l5lJ&^Jg^ 8.0Kb 
ftlM-DNA^ifc. 

^S±^fe (#JSL£»Jl ) ^#WpBKS/HSA^DNA-%2^1 
£/»M*P$E ( Promega ) & EcoRI ft Xhol ( # 3 37 

1.5 /Mtf/s, ft i % &MMJite&^#lHli!Jc hsa ££ia>Vf£. 

^«j2n g ( iom i ) musAmm^m^mmwm^m ppic9 

? T4DNA3i^H(3^)#ftT, ft 16 X: *»«f»«fi 17 ^JEJS 

jsmsj iti&mn^mtt.gixt o.im c a ci 2 MMg&:*»T-® 
dh5 a^jfi. m£&tt&^mtoui¥mLmm§z^it3$niii& 

( Amp R ) 6<J^m #jA4>it&M&DNA. ffiBamfflftClalMM 
£IM*£DNA#&SDS - PAGEfe»^^, #gDNA ff?!]##r«fcb 

ftiEii^S±WjEr/075-i«]!iAT^^ hsa SBi&ffiM p piC9/hsa . 

*mmm&m±.&ijmM&fim*&3t&mfc p pic9/hsa $t ftejfrei 
\mnmfcmm$tw hsa «?a^^j^6<j^. 

TOl5l^fe^^pPIC9/HSAM^W^:JBfi : llDH5 a *#&4§ilJM 
M&pPIC9/HSA. £i£g&/3&£)ii&, .^M*7jCZl^^, 

m^m^mvc^mm^u-mm^m p pic9/hsa ttsstt dna . m saii (5 

^37iC7X^ l t j mi0ngpPIC9/HSA, ttg«jtf£l6tt DNA . 

mii^tem^^E»T^^*Gsii5 ( his-) mm ( nrrl 
y-15851 ) . s*iimmpPic9mA^m£m¥^#m&fr<¥#MmB 

WLnmm®*, M^^AOXISS. E^pPKS/HSASS^HISSB. 

i&TOTHis ^mmmmmm^itw. 

^EjrrW^#GS115 C NRRL Y-15851 3 gfl^lOml YPD ±g 
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«. misM lml ^ 500ml YPD &#g*Jg|i^ 12 - 14 

/JMST, M OD 600 - 1.3-1.5 &<L> ( 3000rpm,5 C ) iBc^^fifi. #gi&r 

t im aj^m%>f. 

# 10n g pPIC9/HSA DNA flPA 80^ll ±*fc ft) GS1 1 5 ^fl|S 

{X ( Invitrogen),Sc^^#!ljfe^Ji#W^# ( 1500V/cm,) 10^%J> 

«%3f?Lft»fls**BHWilS. tttofeJWt'JS. £iPfcfe##ffi+;boAimi 

ffi«KmS»«lMlIjWtt«. ##ftWfe£#limSft<fct*. &200ul 
3Bflfc;§c$M38Hf MD Tfe ( 1.34 % YNB.4 * 10' 5 0.5 % TO) 

fPMD ( 1.34 % YNB, 4 * 10- 5 %£^3S, 1 %%fflfe 
±. IfjBif^ MDfflMM TO±#3']&#&# HSA SS #? GS1 1 5-Albumin(fflS 
* Mut^SmtfRW GS115(GS115- & -gal^^t ( HIS * Mut * 
XdttUJff&JUrffiS *Mut *«65*^F pPIC9/HSAMffl|t«S[WPBtt»ftl 
#. ^»±&»MTO^ 30C i&^M^, HIS * Mut *3tSSlft 

mm ig^sfp md m$m±jmiEit!kk, smmmM^nmm 

mm %ftm±jkm&&n&xn£&. 

ftm±ft*&n&m t& so <t- his * m* * #£&3£i*#«# 3miYPD 

firnss^ i20mi*»*^. #in o.4 g ^jgftati&ffi*. i»3 

&m* lOOul ( 24:1 , gftft lOOul ), aJRftfiflEDNA. 

RTfli pcr ]srjfett«jn±^iw*wjftfe# dna , \>m-&ffim&m# 

^*«W^J««iHSAatH«lPHtt»ft». «Fim ( 5ni >±i£&& 

tt*UIJKslfl<J&[9gi DNA ^SiJilUAJSIJlhTiWlfi^ltllAW PCR 
1 OX PCR fiM^Jft ( 5nl XatHfflDNA ( lug )#J Sul; lOOmMdNTPs 
( lul ) ; 5'AOXl 3l4fe(0.1ji|4d*t|5|il ) ; 3* AOX1 3l$J(0.1n g/^1 19 
5jil >.;ttJO*flf#M&{ttt& 50nl . SjJUA 0.25^1 Taq DNA ^£$(5U/nl), 
£<P5'A0X1 3'AOXl Sltl^ffci Invitrogen^. 

PCR&fijWWI: 94r«^2^, ^ScT^#S^ 25 

if: 94t:$^(4o^), sscgte ( 9o£J>) , 72 c JI# ( 1 ft¥? > . 

ft^ 72 -c Sg# 7 PCR S^/jlt/e. & PCR 1 % $J&f£ 

M%a±%^, ^^^r^WHSA^am w&-#«tb^£ 
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ft&mmmmm, mm&m® p pic9/hsa mmm® gsi is m& 

RteBgiZ^j CGMCCXO. 0354 . 

'Mm 4 : HSA GS 1 1 5 JK^ttfttt W5}-«f 

1.34 % YNB , 4MO- J %4fef, 1 30 18 * 

Bvf. K'CfJft*ai«fiJgiibft#^ BMMig#£ ( lOOmM^KflP, 1.34 % 
YNB , 4* 10 0.5 X 30 TC««ji««^Jfl^o. 

24, 48^ 96, 120, 144 /jMl*Jfe#, WrW#P D B 2tfT SDS - PAGE 

fg-MM/js, m 0 /JMJ^K #&#n*llM# B %#£S&aj^ffMi 66KD tfy& 

13 ) . 

W Western ^*iffi&tt»jJK±5£^^^»fttt HSA fifilEi* 

*r ppic9 itw gsii5 mm 48 /MnriftB«ni5±»*^^Kttxd-j!R. 

( SDS - page M«fijK±»3dA«m9lfllK«FltEttiK±, 

^^^^fpm^t^ffl^ 5 % pbs sa^ aaT»« 2 

JBPBSHc«3fcM, «F«fflt^^CHSAStJfll»(^||^fEl) ( 1:50 fflff) 
37 TCftjB 1.5 /jMtf. PBS 3 ^iUM^©^^^, fir 

tem*5miit*{ttoWmJRm*Zjt*ftto ( Cooper Biomedical Inc.) 
( 1 :3000 MM )M-&#? 37 V T&W l .5 /jMtf . 50mM Tris-HCl lP H6.8 

f«« 3 J&»AAWM»-fl£ ( DNB ) fife 5-10 
ME±ill3E$&&tt. MS i4J9f^W^*Brw#{U,2f:^9|^fi9HSAS 
Btt^B)rrWM±t^^M^»HSAM4eiq^«^d9 

mmm 5 : hsa ^ii^w^ 

m pPIC9/HSA GSI 15 fiff«|S«E 50ml *8[ft«| BMGY ig^Slft 

ig»t* 30 x:if 5 ^ig#^ 48 /Mtf, ftttDJBJftJMtiti OD M oiii*IIJ 4.0 . & 

£iftftiiiijia^%itf ^T^ay# 7oo m i bmgy tswmmftmm 
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( ISOOrpm -)ttltrt«FlrtlfiyWE20%K)l±a^lfi»ft. fcg'hJSfcSfctg 

MftUaAi$m&) struktoi J673 I^JWSHa^fiS^M^. ^ttift 

mmmftjs, fa®ft%LA$ 0.5 KiFsm^-B-iftw bmmy 

( 700ml), 30t:Tf§*aEmM^*«#. &i£2iMMfc£B$$*&?J¥ 

0.3 % - 0.7 %. 20 M^^m^m}, u% 

ft, HSA 4.5 9/L . £*^J&Jg, 

( 10,000rpm,15^) l|fc||«^ft±»«. ^ 70 X? jjDjfc&g 20 & 
J§tfe£fcipai 15 fl,t* ( 15,OOOrpm^0 4J'!t )*§S^'fett«iae**rt 
»^tt*«JSffi»C>±?IW8a^?Le* 0.45 » ( Millipore ) 

ii#JS#E«B#?ff # 30,000 $MW& ( Millipore ) )HFjfc±i»»E 

a«iBs^:»o.sL*MR. «jgMz.K«F»«pHT«ifai4.5a£*, 

ffl50mMg§MiW < PH4.5 ) ^HiiW RB02 /ft&#JK ( 5 * 25cm, 

&fcfflm 500ml ) ffljft«£flf£8$tiittrtftiAifttt& m 

&1&&m% lW°MB&fflftRlS0mMmM$k+ 10%(NH4) 2 SO4, PH6.8 & 
phenyl Sepharose ffiH&^^¥*tto±&8PF«r 

mwmm&fc MEmwm&m ( 2oomMPB * 3o%$mmmwm, ?n 

6.8 ) 280nM «-^ft«iJlslRttS G-25 & 
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( i ) . -miua 



( m > mm 2 



( a > m&x: 

(B)«: %W&\9m 

( c ) m- ±m 

( D ) B£: *^A&*fflS 
( E ) ft!£: 200031 



( v ) 

( a ) 3.5 

( B ) itgtH: AST Pentium III+4/66d 

( C ) WtfWL: Windows 95 

( D ) Word 97 



( VI ) tLilUfie.: 

( A ) (&t£: 86 - 21 - 64735898 

.(B) %#: 86 - 21 - 64674742 

( 2 ) SEQ ID NO : 1 

( 1 ) J??!l#fiE: 

(A)&JA ! : 1758^^*1 



( B ) 3tS!: 

( c ) mm-. Mm 
( d ) ttttmfo. m. 



( II ) ft=?mb DNA 

( 1U ) #?'J:II5j£: SEQ ID NO : I 



i 

GATGCACACA AGAGTGAGGT GCTCATCGG TTTAAAGATT TGGGTGAGGA 
51 

AAATTTCAAA GCCTTAGTGT TAATTGCTTT TGCCCAATAT CTTCAGCAAT 
101 

GTCCATTTGA GGATCATGTA AAGTTGGTTA ACGAGGTCAC TGAGTTCGCT 
151 

AAAACTTGTG TTGCAGACGA ATCTGCTGAA AATTGTGATA AGTCTCTGCA 
201 

TACCCTATTT GGTGACAAAT TGTGCACAGT CGCTACCCTT GGAGAAACTT 
251 

ACGGTGAAAT GGCCGACTGC TGTGCAAAGC AAGAACCTGA GAGAAACGAA 
301 

TGCTTTTTGC AGCACAAAGA TGACAACCCT AATCTTCCAC GTTTAGTGAG 
351 

ACCTGAAGTT GATGTAATGT GTACAGCCTT CCATGATAAT GAAGAAACTT 
401 

TTTTGAAGAA GTACTTATAT GAAATTGCAA GAAGGCACCC ATACTTCTAT 
451 

GCCCCGGAGC TACTGTTCTT TGCTAAACGT TATAAAGCTG CATTCACAGA 
501 

ATGTTGCCAA GCTGCCGATA AGGCAGCTTG TCTGTTGCCA AAGCTAGACG 
551 

AATTAAG AG A TGAGGGTAAA GCTTCTTCTG CCAAACAAAG ATTGAAGTGC 
601 

GCTAGTCTAC AGAAATTTGG AGAAAGAGCT TTTAAGGCAT GGGCTGTAGC 
651 

GCGCCTGAGC CAGAGATTTC CCAAAGCCGA GTTTGCAGAA GTTTCCAAGT 
701 

TAGTGACGGA TTTGACCAAA GTCCATACGG AATGTTGCCA TGGAGATTTG 
751 

CTTGAATGTG CTGATGACAG GGCGGACTTG GCCAAGTATA TCTGTGAAAA 
SOI 

TCAAGATTCG ATCTCCAGTA AACTGAAGGA ATGTTGTGAA AAACCTCTTT 
851 

TGGAAAAATC CCACTGCATT GCCGAAGTGG AAAACGATGA GATGCCTGCT 
901 

GACTTGCCAT CATTAGCTGC TGATTTTGTT GAAAGTAAGG ATGTTTGCAA 
951 

AAACTACGCT GAGGCAAAGG ATGTCTTCTT GGGCATGTTT TTGTATGAAT 
1001 



ACGCAAGAAG GCATCCAGAT TACTCTGTCG TGCTGTTGCT GAGACTTGCC 
1051 

AAGACATATG AAACCACTCT AGAGAAGTGC TGTGCCGCTG CAGATCCTCA 



1101 

TGAATGTTAT GCCAAAGTTT TCGATGAATT TAAACCTCTT GTGGAAGAGC 
1151 

CACAAAATTT AATTAAACAA AATTGTGAGC TTTTTGAGCA ACTTGGTGAA 
1201 

TACAAATTCC AGAATGCGCT GTTAGTTCGT TACACCAAGA AAGTACCCCA 
1251 

AGTGTCAACT CCAACTTTGG TAGAGGTCTC AAGAAACCTA GGTAAAGTGG 
1301 

GTACCAAGTG TTGTAAACAT CCTGAAGCAA AAAGAATGCC ATGTGCAGAA 
1351 

GACTATCTAT CCGTTGTCCT GAACCAGTTA TGTGTGTTGC ATGAGAAAAC 
1401 

GCCAGTAAGT GACAGAGTCA CCAAGTGCTG CACAGAATCT TTGGTTAACA 
1451 

GGCGACCATG CTTTTCAGCT CTGGAAGTCG ATGAAACATA CGTTCCCAAA 
1501 

GAGTTTAATG CTGAAACTTT CACCTTCCAT GCAGATATAT GTACACTTTC 
1551 

TGAGAAGGAA AGACAAATCA AGAAACAAAC TGCACTAGTT GAGCTAGTGA 
1601 

AACACAAGCC GAAGGCGACT AAAGAACAAC TGAAAGCTGT TATGGATGAT 
1651 

TTCGCGGCTT TTGTAGAAAA GTGTTGTAAG GCTGACGATA AGGAAACTTG 
1701 

CTTTGCCGAG GAAGGTAAGA AACTAGTTGC TGCATCTCAA GCTGCCTTAG 
1751 

GTTTATAA 

( 3 ) SEQ ID NO : 2 



( i > mimsE: 
(a)K£: 585 -tmmm 

( b ) 3» U£® 



( C ) » i)M$ 
( D ) 

( a ) mem 

( III ) SEQ ID NO : 2 



1 

Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu 
IS 

Asn Phe Lys Ala Leu Val Leu lie Ala Phe Ala Gin Tyr Leu Gin Gin Cys 
35 

pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys 
52 

Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr 
69 

Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly 
86 

Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe 
103 

Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu 
120 

Val Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys 
137 

Lys Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 
154 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin 
171 

Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 
188 

Glu Gly Lys AJa Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin 
205 

Lys Phe Gly Glu Arg Ala Phe Lys Ala Trp Ala Val Ala Arg Leu Ser Gin 

222 

Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu 
239 

Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 
256 

Asp Arg Ala Asp Leu Ala Lys Tyr He Cys Glu Asn Gin Asp Scr 11c Ser 



273 

Ser Lys Leu Lys Glu Cys Cys Glu Lys Pro Leu Leu Glu Lys Ser His Cys 
290 

He Ala Glu Va! Glu Asn Asp Glu Met Pro Ala Asp Leu Pro Ser Leu Ala 
307 

Ala Asp Phe Val Glu Ser Lys Asp Val Cys Lys Asn Tyr Ala Glu Ala Lys 
324 

Asp Val Phe Leu Gly Met Phe Leu Tyr Glu Tyr Ala Arg Arg His Pro Asp 
341 

Tyr Ser Val Val Leu Leu Leu Arg Leu Ala Lys Thr Tyr Glu Thr Thr Leu 
358 

Glu Lys Cys Cys Ala Ala Ala Asp Pro His Glu Cys Tyr Ala Lys Val Phe 
375 

Asp Glu Phe Lys Pro Leu Val Glu Glu Pro Gin Asn Leu He Lys Gin Asn 
392 

Cys Glu Leu Phe Glu Gin Leu Gly Glu tyr Lys Phe Gin Asn Ala Leu Leu 
409 

Val Arg Tyr Thr Lys Lys Val Pro Gin Val Ser Thr Pro Thr Leu Val Glu 
426 

Val Ser Arg Asn Leu Gly Lys Val Gly Ser Lys Cys Cys Lys His Pro Glu 
443 

Ala Lys Arg Met Pro Cys Ala Glu Asp Tyr Leu Ser Val Val Leu Asn Gin 
460 

Leu Cys Val Leu His Gh Lys Thr Pro Val Ser Asp Arg Val Thr Lys Cys 
477 

Cys Thr Glu Ser Leu Val Asn Arg Arg Pro Cys Phe Ser Ala Leu Glu Val 
494 

Asp Glu Thr Tyr Val Pro Lys Glu Phe Asn Ala Glu Thr Phe Thr Phe His 
511 

Ala Asp He Cys Thr Leu Ser Glu Lys Glu Arg Gin He Lys Lys Gin Thr 
528 

Ala Leu Val Glu Leu Val Lys His Lys Pro Lys Ala Thr Lys Glu Gin Leu 
545 

Lys Ala Val Mel Asp Asp Phe Ala Ala Phe Val Glu Lys cys Cys Lys Ala 
562 

Asp Asp Lys Glu Thr Cys Phe Ala Glu Glu Gly Lys Lys Leu Val Ala Ala 
579 585 
Ser Gin Ala Ala Leu Gly Leu 
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1/1 33/11 

fp;r: f»:A 'in; ftr: f!n«i AAA AOA f !AT in 'A f'AC A AC MX1" ISAM KIT TUT PAT CtV? 'PIT AAA CAT 
<jly fjly ner leu glu lyn nty mip nla hln Jyn not tjiu val ala his nrg pi to lyn asp 
61/21 91/31 

TTO GOT GAG GAA AAT 'FTC AAA GCC TI'A 01X3 TTA A*JT GCT TIT GCC CAA TAT CIT CAG CAA 
leu t))y glu glu ar.n pho lys ala leu val ]ou lie ala phe ala gin tyr leu gin gin 
121/41 151/51 

TCT CCA TIT GAG GAT CAT GTA AAG TIX3 G'lT AAC GAG GTC ACT GAG TTC GCT AAA ACT TGT 
cys pro phe glu asp his val lys leu val asn glu val tlir glu phe ala lys thr cys 
191/61 211/71 

GIT GCA GAC GAA TOT GCT GAA A AT TGT GAT AAG TCI* C\Y} CAT ACC CrA ITr GOT GAC AAA 
vnl ala asp glu ser ala glu asn cys asp lys s?r leu ills Uir leu phe gly asp lys 
241/81 271/91 

TTG TGC ACA GTC GCT ACC CIT CGA GAA ACT TAC GGT GAA ATC GCC GAC TCC TGT GCA AAG 
leu cys tlur val ala thr leu arg glu thr tyr gly glu met ala asp cys cys ala lys 
301/101 331/111 * 

CAA GAA OCT Gag A(JA AAC GAA 'JTJC TIT T1V5 CAG rAC AAA GAT GAC AAC CCT AAT CIT CCA 
gin glu pro glu arg asn glu cys phe leu gin his lys asp asp asn pro asn leu pro 
361/121 391/131 

OCT VITA GTC AGA CCT GAA TS'IT GAT GIG AW TOT ACA GCC TIC CAT GAT AAT GAA GAA ACT 
arg leu val arg pro glu val anp val mot cyr. thr ala plva his asp asn glu glu thr 
421/141 451/151 

TTT TTC AAG AAG TAC T17V TAT GAA A'lT GCA AGA AGG CAC CCA TAC Tit: TAT GCC CCG GAG 
phe leu lys lys tyr leu tyr glu ile ala arg arg his pro tyr phe tyr ala pro glu 

4ni/ii5i r>n/i;i 

CTA CTG TTC TIT GCT AAA fT3T TAT AAA fJ'T GC7V 'ITC Ar:A GAA TGT TGC CAA GCP GCC GAT 

leu leu phe phe ala lys arg tyr lys ala nla pho thr glu cys cys gin ala ala asp 

541/1B1 571/191 

AAG GCA GCT 'It?! 1 C1G TTG CCA AAG CI A GAC GAA *ITA AGA GAT GAG GGT AAA GCT TCT TCT 

lyr. ala ala cyn leu leu pro lyn leu anp glu leu ntg anp glu gly lys ala ser ser 
GO 1/7(11 

GCC ATC GAT AW 
ala ile asp arg 
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1/1 

GGC GGA TCC GAG OCT AAA CCT TCT TCI' GCC 
gly gly ser glu gly lys ala ser ser ala 
fi}/21 

AAA "ITP GGA OA A AO A (XT TIT AAG CCA 11*3 
Jy:: | tin* €| J y if I it • 1 1 (| I v* s 

J21/4A 

AAA GCC GAG TJT GCA GAA OTP TCC A AG VI 'A 
lyn «Jn glu phn J>ln qlu vnl ror lyn 
inj/Gl 

TCT TCC CAT GGA GAT TTC CTP GAA TUT OTP 
cys cys his gly asp leu leu glu cys ala 
241/81 

TCT GAA AAT CAA GAT TCG ATC TCC ACT AAA 
cyn glu asn gin asp ser lie ser oer lys 
301/101 

GAA AAA TCC CAC TCC ATT GCC GAA GTC GAA 
glu lys ser his cys ile ala glu val glu 
361/121 

TPA OCT OCT CAT TIT OTP GAA AGT A AG GAT 
leu ala ala asp phe val glu ser lys ar.p 
421/141 

GTC TTC TTO GGC ATC Trr Tit! TAT GAA TAC 
val phe leu gly met phe leu tyr glu tyr 
401/161 

ere rre ere aga err gcc aao aca tat gaa 
leu leu leu arg leu ala lys tlir tyr glu 
541/191 

rsAT ccr cat gaa wr Air: gat nti 

asp pro his glu cyn ilo ar.p arg 



31/11 

AAA CAA ACyv TTC AAG TGC GCT AGT erA CAG 
iy3 gin arg leu lys cys ala ser leu gin 
91/31 

GCr C7PA GCq CGC CTC AGC CAG AGA Trr CCC 
.-i In v;»l n\t\ ni<f lnu nor qln ntg phn pio 
J 5 1/51 

GTC ACX; GAT TIG ACC AAA GTC CAT ACG GAA 
vnJ l;l ii: .nnp lmi thr lyo val hi© tltr glu 
211/7J 

GAT GAC A13G GCG GAC TIG GCC AAG TAT ATC 
asp nrp arg ala asp leu ala lys tyr ile 
271/91 

CTG AAG GAA TCT TCT GAA AAA CCT CTT TTC 
leu lys glu cys cys glu lys pro leu leu 
331/111 

AAC GAT GAG ATC CCT GCr GAC TTQ CCA TCA 
asn nsp glu met pro ala asp leu pro ser 
391/131 * 

rrrr tcc aaa aac tac gct gag gca aag gat 
vnJ cyn lys ar.n tyr ala glu ala lys asp 
451/151 

GCA AGA AGG CAT CCA GAT TAC TCT GTC GTC 
ala nrg arg his pro asp tyr ser val val 
511/171 

ACC ACT CTA GAG AAG TCC TCT GCC QCY GCA 
thr tiir leu glu lys cya cys ala ala ala 
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1/1 11/11 

r;»|r: rxv\ 'in- t M r cit oa i:at err pat «:aa tcp tat i:n: aaa irr'r Tit <;at gaa rrr 
'/Jy gly nor cyw a] a nla nl.-i a:*p pro his r|lu cys tyr ala lys val phe asp giu phe 
63/21 91/31 

AAA CCT CJT GTC OAA GAG CCA CAA AAT TTA A'JT AAA CAA AAT GAG CIT ITT GAG CAA 

lys pro leu val glu glu pro gin asn leu lie lys gin asn cys glu leu phe glu gin 
121/41 351/51 

CIT GGT GAA TAC AAA 'ITC PAG AAT HPT. m VI'A GTP PGT TAP APC A AH AAA GTA CCC PA A 
qly glu tyt ly;i phi* i|ln a::n it In iru bni vnj jiuj tyr tlir lys lys val pro gin 
181/61 211/71 

GTC TCA AC!' CCA ACT TTC GTA GAG GTC 'IT/A AGA AAC CTA OCT AAA GTG GGT AGC AAG TGT 
val r.or thr pro tlir leu val glu val cer nig asn leu gly lys val gly ser lys cys 
241/81 271/91 

TGT AAA CAT CCT GAA GCA AAA AGA ATG CCA 1X5T GCA GAA GAC TAT CTA TCC GTT GTC CTG 
cys lys his pro glu ala lys arg met pro cys ala glu asp tyr leu ser val val leu 
301/101 331/111 

AAC CAG 1TA TCT 0*1X3 Tin CAT GAG AAA ACC CCA GTA AGT GAC AGA GTC ACC AAG TCC TCC 
nrn gin leu cys vai leu his glu lys thr pto val ser asp arg val tlir lys cys cys 
361/121 391/131 

ACA GAA TCT TTC GTT AAC AGG CGA CCA TCC TIT TCA GCT CTC GAA GTC GAT GAA ACA TAC 
thr glu ser leu val asn arg arg pro cys phe ser ala leu glu val asp glu tlir tyr 
421/141 4 l >l/1 r >1 

crrr rr:o aaa hag tit aat <;aa a<t rir ait: rrc pat <:ca hat ,ata ixrr aca cit tct 
vnl pro lys glu phe asn ala glu tlir phe thr phe his ala asp lie cys thr leu ser 
481/161 511/171 

GAG AAG GAA AGA CAA ATC AAG AAA CAA ACr GCA CPA GIT GAG CTA GTG AAA CAC AAG CCG 
glu lya glu arg gin lie lyn lys gin thr nia leu vnl cjlu leu vnl lys his lys pro 
541/181 571/m 

AAG QCG ACT AAA GAA CAA C1T5 AM GCT GTT ATC GAT GAT 1TC CCG GCT TIT GTA GAA AAG 
lys ala tlir lys glu gin leu lys ala val met asp asp phe ala ala phe val glu lys 
601/201 631./21J . 

TCT TCT AAG r.J<T <:AC CAT AAG GAA AfT TCC TIT CX'C PA<: PA A OTP AAG AAA CPA CIT GCP 

cyr. r yC i lys ala ar.p- asp lyn glu thr cyn ph* ala cilu qlu gly lys lys leu val ala 

661/221 691/231 

GCA TCr CAA GCT GCC TTA COT TP A TAA TAG GAA TTC ATC OAT AGG 

ala cer gin. ala ala leu gly leu OCI! AMB giu ph* ilo asp arg 
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AoxlmRNA5'3$ 

TATCATCATT ATTAGCTTAC TTTCATAATT GCGACTGGTT CCAATTGACA 
AGci 1 J 1 GAT TTTAACGACTTTAACGACAACTTGAGAAGATCAAAAAACAACTAATTAT 

TCGAAGGATCCAAACG ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC 
GCA GCA TCC TCC GCA TTA GCT GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA 
ACG GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG 
GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG 
TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT 

CTC GAG AAA AGA GAT GCA 

Lot Glu Lyi Arg Asp Ala 

a - B^Ht^jfr * 1 HSA 

< ► 

EcoRI AOX!mRNA3'.3klS 

TTA TAA TAG AA TTC CCT AGG GCG GCC GCG AAT TAA TTTTTTGTCA. 

Leu OCH AMB 
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